Introduction
Marigold (Tagestes erecta L.) a member of family Asteraceae is a beautiful commercial flower that is gaining status because of its wide range of adaptation and increasing demand in the subcontinent (Asif, 2008) . Tagetes erecta L. is popularly known as "African marigold" produces large size flowers with colors ranging from yellow to orange (Sunitha, 2006) . Cut flowers are demanded due to the beauty and attraction of flower (Griesbach, 2005) . Now a day with the involvement of technology new colors in different cultivars of cut flowers has been introduced. This increase the marketable value of cut flowers (Grotewold, 2006) . Marigold is an important commercial flower crop grown in Pakistan. It is also grown worldwide due to its natural beauty of spectacular flowers, attractive color, fantastic appearance etc. Flower is used for religious offering, decoration, pharmaceuticals, foods supplement and coloring agent for cosmetics (Priyanka et al., 2013 ).World's leading Marigold producing countries are Europe, USA, China and India. Pakistan being agricultural country with variable seasonal conditions have great potential for production of loose flowers It is also categorized as an important crop because of its "Tagetes oil" the aromatic oil extracted from marigold. It is important component for preparation of high grade perfumes and also used as insect fly repellant. Recently petals of dried flower of marigold are used in poultry industry as feed in order to develop the color of egg yolk as well as broiler's skin. It has great tendency of treatment and used as medicinal plant on large scale.
Keeping in view its importance there is need to improve its growth and seed production as seed is basic source of plat life cycle. Crop improvement is needed through incorporating chemical fertilizers as a source of basic nutrients to obtain increased plant yield, good quality flower, better seed yield and post-harvest longevity of seed. Nitrogen, phosphorus and potassium are basic macro nutrients which are needed by plants throughout their life cycle. Nitrogen is part of amino acids, that is needed for protein synthesis in plants whereas phosphorus has very important role in energy storage or structural integrity and potassium is essential nutrient of plant that is required for more than 40 enzymes as a cofactor active in plant body. Suitable combination of fertilizers actively enhances the production of healthy plants having maximum number of shoots and leaves which have a good effect on quality flower production. Macronutrients like nitrogen, phosphorus, and potassium are essential for plant growth, yield and play vital role in good quality seed production (Kashif, 2001) . Marigold is large consumer of macronutrients and nutrients become deficient in soil due to intensive cultivation and inappropriate farming practices which results in low yield of plant and aborted seeds therefore at present essential nutrients are provided through chemical fertilizers. The use of these fertilizers improves physical and chemical properties of soil in terms of productivity and thus gives better results for plant seed yield. Seed is basic and initial source for flower production. The most crucial issue is to supply good quality seed to growers, for producing better seed physically and genetically that can be preserved from harvest to next sowing season. Insufficient supply of an important element required for plant life cycle results in a nutritional disorder manifested by many deficiency symptoms. It is vital to support the use of nitrogen, phosphate and potassium fertilizers for the achievement and maintenance of soil health and to sustain the crop productivity. By the application of inappropriate dose of these fertilizers the coefficient of fertilizer use has considerably gone down thus severely affecting the yields of economical crops (Alam and Khan, 1999) . Keeping in view the significance of marigold, a field experiment was conducted with objective to check the effect of nitrogen and potash fertilizers on plant growth, flowering and seed yield of African marigold (Tagetes erecta L.).
Material and methods
The present research experiment was conducted at Floriculture Research Area, Institute of Horticultural Sciences, University of Agriculture, Faisalabad during year 2013-2014 to study the impact of nitrogen and potash on growth, flower and Seed yield of African Marigold (Tagetes erecta L.). After site selection, soil was thoroughly prepared, leveled and blocks were laid out according to Randomized Complete Block Design (RCBD) comprising 5 treatments with 3 replicates. The seeds of African marigold were purchased from local nursery (evergreen nursery). Seeds were African marigold were purchased from local nursery (evergreen nursery). Seeds were sown in eight-inch pots for nursery rising in the last week of August and after germination, seedlings were transplanted in the field. Full dose of phosphorus and potassium was applied at the time of transplantation while nitrogen was applied in two splits, first at the time of transplanting and second at flowering stage. First irrigation was given just after transplanting the seedlings and then subsequently irrigations were applied at interval of 8-10 days. Weeds were controlled through cultural operations when required. During the course of experiment, all other cultural practices like weeding, plant protection measures, earthening up and staking were similar for all treatments. The soil analysis was conducted before the transplanting of seedlings. Plants were allowed to grow and data regarding following growth, flower and seed yield was collected using standard procedures. 
Statistical Analysis
The data pertaining to various nitrogen and potash level from three replications were analyzed by ANOVA using the Staistix 8.1 statistical package program and differences among the means were compared using the LSD test. (Steel et al.,1997) .
Results and Discussion Plant Height (cm)
Means values for various treatments were arranged in descending order in accordance with LSD test and there are given for comparison. It is clear from the Table that plants gained maximum height in T 3 (114.06 cm) which was statistically greater than all treatments. On the other hand minimum plant height was observed in T 0 (87.25 cm) which is statistically less than all other treatments ( Table) . Data showed that increase in level of nitrogen application expressed significant effect over the rest of the treatments for improving plant height of marigold, which is consistent with the findings of Arora and Singh (1980) . Plant height was promoted by applying NH 4 NO 3 as nitrogen source Hussain et al., (2014) . The height of plant is dependent on genetic constitution and nutritional status in the soil. It is also clear from the data that increase in plant height is directly proportional to the higher concentration of chemical fertilizers as compared to lower ones. It was observed that T 3 had maximum plant height because chemical fertilizer provide sufficient nutrition to support development process while in T0 (control) the lowest plant height was due to less supply of nutrients for vegetative and flower formation. Table 3 shows clearly that T 3 (15-10-10 NPK g/m 2 ) gave more number of secondary branches (19.22) followed by T 2 (10-10-15 NPK g/m 2 ) with 15.44lateral branches per plant whereas control T 0 gave minimum number of lateral branches (11.56) which is statistically less than all other treatments.
Number of Lateral Branches
By increasing the dose of nitrogen and potash number of branches increased as in T 3 . Whereas further increase in potash dose didn't increase plant spread as seen in table 4.1.2 because T 4 (15-10-15 NPK g/m 2 ) performed less than T 3 as T 4 as increased level of potassium. It might have favored for stimulation and production of auxiliary buds resulting in formation of more number of branches. The above results are also corroborated with the findings of Kale et al., (1987) and Nethra (1996) in China aster.
Leaf area (cm
2 ) The leaf area varied differently by increasing nitrogen and potash dose (Table) .T 0 (17.06 cm 3 ) showed the minimum value for leaf area as compared to other treatments. The significantly increased leaf area was recorded in the treatment T 3 (15:10:10 NPK g/m 2 ). This may be due to the presence of growth promoting substances present in the fertilizer. These growth promoting substances might have resulted in increased cell division and elongation leading to enhanced leaf expansion, thus leading to increase the leaf area which in turn resulted in higher leaf area. Similar results were reported by (Watson,1952) .
Days to Flower Appearance
Means values for various treatments were subjected to LSD test and the results obtained are given below in Table it was clear that maximum days to flower appearance was observed in T 4 with 59.22 days to flower appearance followed by T 3 with 54.66 days to flower appearance while early flowering was observed in T 0 (45.44 days).
It was also showed by Table that increasing level of nitrogen and potash has inverse effect on days to flower appearance. Higher nitrogen application rate proved more effective for increasing flower yield and quality along with avoiding the crop duration by early flowering particularly when associated with higher P and constant K application. The late flowering in the treatment T 3 and T 4 could be associated to the availability of higher level of nitrogen and potash that increase the vegetative period and shortened the reproductive cum maturation period. These are also findings of Joiner and Smith, 1960 and Hosaya et al., 1978 in chrysanthemum.
Number of Seeds per Flower
The means comparison done by LSD test also categorized the treatments with respect to their performance against number of seeds per flower.All treatments showed only a little difference. However number of seeds per flower was maximum in T 4 (201.00) which was followed by T 3 (15-10-10 NPK g/m 2 ) with 182.22 number of seeds per flower. A decline in number of seeds was observed in T 0 (163.33) occupied by T 2 (10-10-15 NPK g/m 2 ) with164.44 numbers of seeds per flower. These results are in accordance with finding of Gnyandev (2006) . 
Seed Weight per Plant (g)
The comparison of the means by LSD test also categorized the all treatments with respect to seed weight per plant. The seed weight per plant was maximum at higher dose of inorganic nutrients. Maximum seed weight per plant was recorded in T 3 (15-10-10 NPK g/m 2 ) with 18.78 g of seed weight per plant occupied by T 4 (15-10-15 NPK g/m 2 ) with 16.22 g seed weight per plant. Minimum seed weight per plant was observed in T 0 (10.31 g) occupied by T 1 (10-10-10 NPK g/m 2 ) with 13.53 g seed weight per plant. The Table showed that the seed weight per plant was maximum at higher doses of nitrogen and potash but less seed weight per plant was observed in T 0 . Nitrogen had a significant effect on all plant properties of plant (1000-seed weight, seed yield, head diameter and the number of seeds per head) achieved after application of 90 kg N/ha. Seed yield of calendula has also increased by applications of N fertilizer, because nitrogen is a primary constituent of proteins (Rahmaniet al., 2009 ).
Seed Germination Percentage
According to Table there was a difference among all treatments values. The Table 8 shows that T 3 (15-10-10 NPK g/m 2 ) has the highest value (90.33 %) followed by the control T 4 (15-10-15 NPK g/m 2 ) with 84.66 % seed germination. T 0 (77.00 %) was the least value occupied by T 1 (10-10-10 NPK g/m 2 ) with 82.66 % seed germination. The higher seed quality (1000-seed weight and germination) observed in the variant with fertilizer nitrogen, phosphorus and potassium might be due to a proper development of seed and also a higher number of filled seed weight per flower, which in turn might have supplied adequate food reserves during germination. This kind of improvement in seed quality attributes was also reported by Mantur (1988) . Nitrogen application has negligible effect on seed germination Lipu et al., (2014) .
Conclusion
Various doses of nitrogen and potash affect the growth characteristics e.g., plant height, number of branches as well as flower characteristics e.g., number of flowers, days to flower opening and seed parameters like germination percentage, seed vigor etc. However the best performance among all the treatments,T 3 (15-10-10 g/m 2 NPK) was beneficial for dramatic improvement of various vegetative, reproductive and yield parameters as compare to lower doses which didn't fulfill plant requirement. It is concluded nitrogen @ 15 g/m 2 and potash 10g/m 2 gave best performance overall in marigold plant.
